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he incidence of adenocarcinoma of
the gastric cardia and esophagus rose
steadily from 1976 to 1987 in the
United States, the United Kingdom,
and Denmark.'~> Women experience
these tumors less than men (male-to-
female incidence ratio is 5.6 among
whites and 3.4 among blacks for gas-
tric cardia; 7.6 among whites and 14
among blacks for adenocarcinoma of
the esophagus). The average annual
increase in incidence rates among
white women has been approximately
the same as white men for gastric car-
dia (men 4.3%, women 4.1%) but
lower for adenocarcinomas of the
esophagus (men 9.4%, women 4.5%).!
The rising rates for adenocarcinomas
of the gastric cardia and esophagus are
in contrast to the fairly stable rates of
squamous cell carcinoma of the
esophagus and steady or slightly de-
creasing rates of adenocarcinoma of
the more distal stomach.

The high male-to-female ratios of
these tumors are similar to those seen
for squamous cell carcinomas of the
esophagus.'* However, unlike squa-
mous cell cancers of the esophagus,
smoking and alcohol do not appear to
be strong risk factors.*” Few studies
have evaluated occupational associa-

~ tions and these tumors. Two studies

found a predominance of higher social
class and professional/skilled occupa-
tional groups among men with gastric
cardia cancer or adenocarcinoma of
the esophagus.**

The evaluation of occupational as-
sociations may identify groups with
higher risk and lend some insight into
occupational or lifestyle factors that
may play a role in the rising rates of
these cancers. Using occupational in-
formation on death certificates from
24 states, we evaluated the association
of occupation and industry with car-
cinoma of the cardia, cardia and lower
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esophagus combined, and other gas-
tric cancers.

Methods

The coding of occupation and in-
dustry titles' on death certificates has
been supported by the National Can-
cer Institute, the National Institute for
Occupational Safety and Health, and
the National Center for Health Statis-
tics since 1984. This data set contains
over 2.5 million subjects from 24
states (Colorado, Georgia, Idaho, In-
diana, Kansas, Kentucky, Maine,
Missouri, Nebraska, Nevada, New
Hampshire, New Jersey, New Mexico,
North Carolina, Ohio, Oklahoma,
Rhode Island, South Carolina, Ten-
nessee, Utah, Washington, West Vir-
ginia, Wisconsin, Vermont). Al-
though coding began in 1984, not all
states began coding in that year. This
analysis included deaths in these states
during the years 1984 through 1989.
The three-digit occupation and indus-
try codes were grouped into categories
corresponding to Department of
Commerce Census code headings. De-
cedents in a category were compared
to all others.

There were a total of 7317 gastric
and 3159 esophageal cancer deaths
among women for the vears 1984-
1989. The cancer subsite was listed as
gastric cardia for 136 women (whites
= 128, blacks = 8) and as lower esoph-
agus for 35 women (whites n = 34,
blacks n = 1). Because of the small
number of black women with these
cancer subsites, the analysis was re-
stricted to whites. Risks were also cal-
culated for white men (gastric cancer
deaths 9138, esophagus 7374).
Among white men, there were 655
deaths recorded as cardia cancer and
152 as lower esophageal cancer.

Information on cell type is not
available in these data; however, over
90% of gastric cardia tumors are ad-
enocarcinomas (unpublished data
from the Surveillance, Epidemiology,
and End Results (SEER) program). A
smaller proportion of lower esophagus
tumors are adenocarcinomas (women
23%, men 48%); the remainder are
mainly squamous cell carcinomas
(unpublished SEER data). For one
analysis, cancers of the gastric cardia

and lower esophagus were grouped
together because adenocarcinomas of
the lower esophagus have been
grouped with cardia cancers in some
classification schemes. However, be-
cause of possible differences in risk
factors between squamous cell cancers
and adenocarcinomas, carcinomas of
the cardia were also analyzed as a
separate group. For comparison, the
remaining gastric carcinomas exclud-
ing cardia (other specified sites and
site not otherwise specified (NOS))
were also analyzed.

Five controls per case were ran-
domly selected from deaths from
other causes except cancer and gas-
trointestinal  disorders, and were
matched to the age (in 5-year groups),
gender, and race distribution of the
cases. Because of differences in the age
distribution between the case groups,
separate control groups were used.
Using standard logistic regression pro-
cedures,'" odds ratios (ORs) were cal-
culated for occupation and industry
groups using all other occupations or
industries as the referent. Odds ratios
were adjusted for age (<49, 50-64,
65-79, 80+).

Results

Decedents with gastric cardia spec-
ified as the cancer site represented
2.1% of all gastric cancers among
white women (n = 128). Among other
gastric cancers, only 21 of 6065 had
subsite recorded; the others were listed
as NOS. Lower esophagus cancer rep-
resented 1.4% of all esophagus cancers
among white women (n = 34). Among
men, carcinoma of the cardia (n =
655) and lower esophagus (n = 152)
accounted for 7.2% and 2.1% of gas-
tric and esophageal cancer deaths, re-
spectively.

The distributions by age and resi-
dence for white women and white
men with cardia and other gastric can-
cers (other specified sites/NOS) and
their controls are shown in Table 1.
The age distributions among gastric
cardia and cardia/lower esophagus
cases were very similar (data not
shown). Gastric cardia cases had a
younger age at death compared to
other gastric cancer cases, and female
cases tended to be slightly older than
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men. A greater proportion of gastric
cardia cases resided in metropolitan
areas compared to other gastric cancer
cases.

The age-adjusted ORs for occupa-
tion and gastric cardia, cardia/lower
esophagus, and other gastric cancers
among white women are presented in
Table 2. About 50% of women had
listed “homemaker” or “retired” as
their occupation; there was no asso-
ciation with gastric cardia or cardia/
lower esophagus cancer among this
group.

Women in administrative/mana-
gerial occupations had a significantly
elevated risk of gastric cardia and car-
dia/lower esophagus cancer. The OR
increased from 2.8 to 3.9 when cancer
of the cardia was evaluated separately.
The OR for gastric cardia cancer was
also elevated among health profes-
sionals (OR = 1.8). In contrast, there
was no association for administrative
staff occupations.

Elevated associations (OR greater
than 1.5) for cardia/lower esophagus
cancer were observed among teachers
and administrative staff, but the ORs
decreased when lower esophageal can-
cers were excluded. Blue-collar occu-
pations—including cleaners, cooks
and waiters, and assemblers and ma-
chine operators—were not associated
with increased risk for gastric cardia
or cardia/lower esophagus cancers.
Writers and artists had ORs less than
1 for both gastric cardia and cardia/
lower esophagus cancer.

In contrast to the findings for gas-
tric cardia cancer, ORs for other gas-
tric cancers were not elevated among
professional occupations. Blue-collar
and other occupational groups also
showed no association with this gas-
tric cancer group.

The pattern in occupational risks
among men was very similar to that
for women (Table 3). ORs for gastric
cardia were significantly elevated
among administrative managers (OR
= 1.4) and health professionals (OR
= 2.4), while there was no association
among administrative staff. Male
teachers also had a slightly elevated
OR for cardia cancer. Similar risks
were observed for cardia/lower esoph-
agus cancer.

Among men, there was no associa-
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TABLE 1
Demographic Characteristics of Cases and Controls
Cardia Other Gastric*
Women (n = 128) Men (n = 655) Women (n = 6065) Men (n = 3483)
% of % of % of % of % of % of % of % of
cases controls cases controls cases controls cases controls
Age (years)
<25 0.8 0.8 0.0 - 0.0 0.1 0.1 0.0 0.0
25-49 101 10.1 10.5 10.5 5.0 5.0 6.9 6.9
50-64 218 218 40.0 40.0 16.8 16.8 24.0 24.0
65-79 414 41.4 42.0 42.0 40.6 40.6 48.6 48.6
80+ 258 258 75 7.5 374 374 205 205
Residence
Metropolitan 7141 60.5 7.3 60.3 65.6 62.3 64.0 59.6
Nonmetropolitan 289 39.4 287 39.7 344 ar.7 35.9 40.3
Foreign/unknown 0.0 0.2 0.0 0.1 0.1 0.0 0.1 0.1

* Includes gastric cancer of other sites (not cardia) and gastric cancer (site not otherwise specified).

‘TABLE 2

Number of Cases and Odds Ratios for Cardia, Cardia/Lower Esophagus, and Other Gastric Cancers Among Occupational

ziroups of White Women in 24 States

Cardia Cardia/Lower Esophagus Other Gastrict
(n = 128) (n = 162) (n = 6065)
N Odds  Confidence Odds  Confidence Odds Cenfidence
umber  patio* interval UMD patior Interal Haber - Baio Interval

Administrative managers 9 39 (15-98) 10 28 (1.3-6.3) 9687 46 (0.9-1.3)
Administrative staff 1 1.2 (0.1-11.0) 2 17 (0.3-9.3) 3 10 0.7-1.3)
-ealth professional 5 1.8 (0.6-5.3) 5 0.9 (0.3-2.4) 160 1.0 0.8-1.2)
Teacher 5 14 (05-3.8) 1 18 (0.9-37) 268> 11 0.9-1.2)
‘Nriter, artist 1 0.6 0.1-5.2) 1 0.7 (0.1-6.4) 326" 5910 (0.7-1.4)
Sales 8 1.3 (0.6-2.9) 9 12 (0.5-2.5) 7 B 1 (0.9-1.1)
Administrative support 14 1.4 (0.7-2.6) 16 09 (0.5-1.5) 550 1.1 (1.0-1.2)
(Zleaner, cook, waiter 8 0.8 (0.3-1.7) 13 1.0 (0.5-1.9) 487 1.0 (0.9-1.2)
Assembler, machine 8 07 0.3-1.7) 9 11 (0.8-1.6) apd: - 1 (1.0-1.1)

operator
“omemaker, retired 67 1.1 (1.0-1.5) 83 0.8 (0.6-1.2) 335 11 (0.8-1.1)

* Adjusted for age.

+ Includes gasric cancer of other sites (not cardia) and gastric cancer (site not otherwise specified).
tion between blue-collar occupations  dia and cardia/lower esophagus can-  lowing industries: rubber and chemi-
and gastric cardia or cardia/lower  cers in the wholesale trade industry.  cal manufacturing, utilities and com-

esophagus cancer. In contrast to
women, male writers and artists had
elevated ORs for cardia (OR = 1.6)
and cardia/lower esophagus cancer
(OR = 22). As was the case for
women, no occupational groups were
associated with an elevated risk of
other gastric cancers.

No significant associations were ob-
served between any industry and can-
cer of the gastric cardia, cardia/lower
esophagus, and other gastric cancers
among white women (Table 4). Ele-
vated ORs were observed for both car-

ORs greater than 1.5 for cardia cancer
were observed for rubber and chemi-
cal manufacturing, utilities and com-
munication, and public administra-
tion. In general, the associations for
cardia/lower esophagus cancer were
not as strong as those for gastric car-
dia. There was no association between
other gastric cancers and any industry.

The associations between industries
and gastric cardia cancer among men
were very similar to those among
women (Table 5). ORs were elevated
and some were significant in the fol-

munication, professional service, and
public administration. One exception
was the wholesale trade industry,
which was not associated with gastric
cardia cancer among men. Similar to
the case for women, there was no as-
sociation between other gastric can-
cers and any industry group.

Discussion
In our data, the large majority of

gastric and esophagus cancers were
ﬁstedassiteNOSonmcdmthoen;f-
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TABLE 3
mnberofCasesandOddsﬂamsfmcwia.CmeowEsomagus.mdomaGMCamemNmnngpaﬁm
Groups of White Men in 24 States

655
= = =
(n ) (n = 807) (n = 8483)
Number Odds Confidence Odds Confidence Odds  Confidence
Ratio* Interval Numbor  Letic®  intarval  NUMDON Ratio* Interval
Administrative managers 72 1.4 (1.1-1.9) 91 1.5 (1.2-1.9) 785 12 (1.1-1.3)
Administrative staff 16 1.2 0.7-2.1) 19 11 (0.7-1.9) 186 12 (1.0-1.4)
Health professional 15 2.4 (1.3-4.6) 15 18 (1.0-3.2) 93 12 (0.9-1.5)
Teacher 13 14 - (0.8-27) 13 i1 (0.6-2.0) 112 1.0 (0.8-1.3)
Writer, artist 9 16 (0.7-3.4) 1 22 (1.1-4.6) 68 1.0 0.7-1.2)
Sales 65 1.1 (0.8-1.5) 82 14 (0.8-1.4) 753 1.0 0.9-1.1)
Administrative support 26 12 (0.8-1.9) 34 1.0 (0.7-1.4) 343 1.0 (0.9-1.2)
Cleaner, cook, waiter 44 1.1 {0.8-1.5) 50 1.0 (0.7-1.4) 521 1.0 (0.9-1.1)
Assembler, machine 54 0.9 0.7-1.3) 71 1.0 (0.8-1.3) 766 1.1 (1.0-1.2)
operator
Homemaker, retired 12 0.6 0.3-1.0) 17 05 {0.3-0.9) 182 0.7 (0.6-0.8)
* Adjusted for age.
rlmmwdoﬂmmﬂmmmmmtmmamm;.
TABLE 4
Number of Cases and Odds Ratios for Cardia, Cardia/Lower Esophagus, and Other Gastric Cancers Among Industry Groups
for White Women in 24 States
Cardia Cardia/Lower Esophagus Other Gastrict
n =128 n = 162 n=
( ) ( ) (n = 6065)
Number o1 oS N JJSERS. COMGICY. ey  ORdEtHrwdEI
Ratio* Interval Ratio* Interval Ratio* Interval
Food, textile, paper 6 07 (0.3-1.6) 6 0.7 (0.3-1.8) 338 0.7 (0.3-1.6)
Rubber, chemical 3 1.8 {0.5-7.3) 4 1.3 (0.4-4.1) 67 1.0 0.7-1.3)
Electrical, metal 6 1.2 (0.5-3.2) 8 1.0 (0.5-2.3) 238 1.0 (0.8-1.2)
Utilities, communication 2 19 (0.4-10.2) 3 1:3, (0.3-5.1) 56 14 (0.9-1.2)
Wholesale trade 3 46 (1.0-21.4) ) 3.0 (0.7-12.9) 35 1.0 (0.7-1.4)
Retail trade 14 1.3 (0.7-2.5) 19 16 (0.9-2.9) 468 1.0 (0.9-1.1)
Insurance, real estate 2 0.6 0.1-2.7) 2 05 0.1-2.2) 118 1.1 (1.0-1.2)
Professional service 18 14 (0.8-2.5) 26 13 (0.8-2.1) 787 1.1 (1.0-1.1)
Service, except repair 4 06  (0.2-1.8) 5 06  (0.2-15) 306 1.0 0.9-1.2)
Public administration 4 22 (0.6-8.1) 4 1.0 (0.3-3.0) 143 12 (1.0-1.4)
* Adjusted for age.
1 Includes gastric cancer of other sites (not cardia) and gastric cancer (site not otherwise specified).
icates (gastric cancer: women 97.6%,  rates for gastric cardia cancer and ad-  to report a nonspecific site of cancer
men 92.5%; esophagus: women  enocarcinomas of the esophagus are  on the death certificate when a more
98.0%, men 97.3%). Incidence data  very low and comparable to the re-  specific site is known.'2 However, it is
from the SEER program indicate that  spective rates for the stomach and  not known whether certain individ-
11.5% of gastric cancers among white  esophagus (1976-1987 unpublished  uals are more likely than others to
women and 28.7% among men oc-  SEER data). Therefore, survival dif-  have the subsite recorded. It is possible
curred in the cardia; proportions in  ferences would not account for the  that a higher level of medical atten-

our data were 2.1% for women and

small proportion of death certificates

tion, which is related to high socioeco-

7.2% for men. Adenocarcinomas of  with these subsites. nomic status (SES), may result in a
the esophagus (primarily located in There is clearly a large degree of  greater proportion of high SES dece-
the lower esophagus) were 11.0% of  underreporting of the subsites of gas-  dents with subsite recorded. In these

~ all esophagus cancers among women
and 26.3% among men in the SEER
data' compared to 1.4% and 2.1% in
our data. Five-year relative survival

tric cardia and lower esophagus on
death certificates. A study that com-
pared death certificates and hospital
diagnoses found that physicians tend

data, the proportion of high SES oc-
cupations (administrative managers
and professionals) among decedents
with other gastric cancer subsites was
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TABLE 5
Mumber of Cases and Odds Ratios for Cardia, Cardia/Lower Esophagus, and Other Gastric Cancers Among Industry Groups
for White Men in 24 States
Cardia Cardia/Lower Esophagus Other Gastrict
kaiie (n = 655) (n = 807) (n = 8483)
Odds  Confidence Odds  Confidence Nbabei Odds  Confidence
Number  patio  interval  "U™®"  Ratic* Interval Ratio* Interval
Manufacturing .
Food, textile, paper 55 1.0 (0.7-1.3) 68 1.0 (0.8-1.3) 756 1.0 (0.8-1.1)
Rubber, chemical 37 16 (1.1-2.4) 41 16 (1.1-2.3) 322 1.1 (1.0-1.3)
Electrical, metal 11 1.2 (0.9-1.4) 135 19 (0.9-1.4) 1345 11 (1.0-1.2)
_ttlities, communication 23 14 0.9-2.3) 30 12 (0.8-5.8) 242 1.2 (1.0-1.3)
Wholesale trade 19 1.0 (0.6-1.6) 27 1.1 (0.7-1.7) 248 1.0 (0.8-1.1)
Fletail trade 69 1.2 (0.9-1.6) 77 1.0 (0.7-1.2) 739 1.0 (0.8-1.1)
Insurance, real estate 22 1.3 (0.8-2.0) 29 17 (1.1-2.6) 247 11 (1.0-1.3)
Professional service 60 15 (1.1-2.0) 70 13 (1.0-1.7) 559 1.0 (0.9-1.1)
Service, except repair 23 0.9 (0.5-1.3) 30 1.2 (0.8-1.7) 311 1.0 (0.9-1.1)
Public administration 43 1.5 (1.1-2.2) 50 11 (0.8-1.5) 402 1.0 {0.9-1.1)
* Adjusted for age.

t Includes gastric cancer of other sites (not cardia) and gastric cancer (site not otherwise specified).

lower than that for cardia cancer
(women: cardia 10.9%, other specified
sites 4.8%; men: cardia 17.3%, other
specified sites 3.8%). If the risk was
similar for all subsites, these propor-
tions would also be similar unless
preferential recording of subsite by
SES occurred only for the gastric car-
dia. This seems unlikely.

In this study, increased risks of gas-
tric cardia cancer occurred mainly
among professional occupations.
Also, the associations with industry
were mainly found with industries
where white-collar jobs predominated
(professional service and public ad-
ministration). Exceptions were ele-
vated ORs in the rubber and chemical
industry. Most of the exposed cases
were employed in the chemical indus-
try; the diversity of industries in this
group makes interpretation of this
finding difficult.

Professional occupations are char-
acterized by high income and educa-
tion levels and high SES. A study in
Britain found a greater proportion of
men with high SES occupations
among cardia/lower esophagus cancer
cases compared to the distal stomach.*
In the United States, men in profes-
sional or skilled occupations repre-
sented a greater proportion of cases of
adenocarcinoma of the gastric cardia
or esophagus compared to distal stom-
ach cancer cases and controls. No dif-
ferences were seen among women, al-

though the number of cases was
small.® Another case-control study
found a slightly lower risk of gastric
cardia cancer among men with no
high school education compared to
men who had gone to college. In con-
trast, risks for low educational level
were significantly elevated for other
gastric cancer sites.?

Little is known about specific risk
factors for gastric cardia or lower
esophagus cancer. A case-control
study in Italy found similar risk fac-
tors for gastric cardia and other gastric
tumors, including a family history of
gastric cancer, low vitamin C intake,
and high animal protein intake.
Smoking and alcohol have not been
consistently associated with risk of
these cancers.®” However, two case-
control studies in the United States
reported increased risks for smoking
and high consumption of alcohol
among men®® and women.’ Smoking
is less frequent in professional jobs in
the United States'® and is unlikely to
explain the risks for professional oc-
cupations.

Gastric cancer is more common
among lower SES groups, as indicated
by income, education, and occupa-
tion." However, we did not observe
any associations between high or low
SES occupations and other gastric
cancers. This group of cancers prob-
ably contained a substantial number
of cardia tumors, as indicated by the

SEER data; this may have contributed
to the dilution of risk for lower SES
occupations.

Our analysis of occupation and in-
dustry and mortality from gastric car-
dia and cardia/lower esophagus can-
cer has several limitations. Most no-
tably, the number of deaths from
these subsites as indicated from death
certificates represents an undetermin-
able but probably small fraction of the
deaths from these cancers. It is not
known whether the recording of gas-
tric cardia cancer on death certificates
is selective by occupation or other fac-
tors associated with occupation. An-
other limitation of this type of study
is that occupation and industry on
death certificates may not accurately
reflect a person’s usual job or indus-
try.”* However, this problem is re-
duced for broad occupational groups,
such as those in this study.

In summary, our results for gastric
cardia cancer are similar to several
studies with incidence data and indi-
cate that lifestyle or other factors re-
lated to professional occupations and
upper SES may be important in the
etiology of these tumors. Further eval-
uation of occupation and industry
may identify high-risk groups and give
clues to risk factors for these cancers.
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